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© Alkenylsuccinic acid emulsion sizing agent 



© An alkenylsuccinic acid emulsion sizing agent, wherein said alkenylsuccinic acid emulsion sizing agent has a 
solid concentration of at least 25% by weight, and comprises active components comprising an alkenylsuccinic 
acid present in an amount of at least 50 parts by weight, per 100 parts by weight of the total active components 
in the alkenylsuccinic acid emulsion sizing agent; and, wherein said alkenylsuccinic acid is obtained by 
dispersing a product prepared by reacting a branched inner olefin having from 9 to 18 carbon atoms with maleic 
anhydride in water using an amphoteric aery lam ide-series polymer. 
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FIELD OF THE INVENTION 

^SSCS.l-^SSK£rss ** 3 — — - - «* — ■ 

BACKGROUND OF THE INVENTION 

P a P^ak!n^^ been used in the so-called acidic 

with aluminum suifate. HoJJf JTZ^mn ^lL^T *"* ^ ^ bei " 9 USed t0 9 ether 
effect. Furthermore, in ^B^ hg^^^^^^ a9entS can achieve a P°°r sizing 
as in the expanded use of closed ZTa£ ^J? TZZTZtV" a,m ° St PH ran9e < such 

order to overcome these inherent disadvantages^ thV r h 6 S ' 2 ' n9 effect is dete "°rated. In 
agents have been developed. Hol^ ^^LTZT'^ ^ emU ' Si ° n Sizi " 9 

satisfactory, since, at a low addition level. C«SSSi^lS^^« are " 0t a,ways 

temperature or in an almost neutra ^oH anl th! Pa " eSe P£ " ent ^P"'^ 0 "")- However, at a high 

from deterioration in theTzfn eS £ "cZTJj!! S ' Z '? a " ntS are disa ^antageous in that they suffer 

Furthermore, UAtSS^^^S^ * ** SaP ° ni,ied r ° Sin Sizin 9 a 9 ents - 

anhydride blended ^^JSJ^^S^\^ T*" * ^ ° f a " ■"■n*"*** 
concentration of from about 0.5 to 3% Z *e all ¥ .s! cc S 0, . H catio " i2ed *arch or water at a .ow 
obtained is used as a sizing agent for neutrTpaT^maS C ' d " SeneS emU ' Si ° n Sizin9 a9ent thus 

as ^TZS^Zfr^^ J? .T" PaPer - maW " 9 P — 
reaction with the hydroxy, group of pulp Th u ? the li- H f ' S to " d ° n PU ' P ,ibers throu 9 h ■ direct 
process, it is. therefore, necessary to add l2^^IiS?j2f . " neUtra ' P a P e ™ a "n9 

the form of an anhydride) to a pulp stiry Hoover Z .£ ? CCm ' C a " hydride 38 such < ie - bein 9 * 
water too. When the alkenylsuccto c ^Zr^Z's^T^^ anhydride '* hi9hly reactive 
quickly undergo a reaction with wSe* an TSL V£ T h * amu,s,f,ed and ^P^sed in water, it would 
anhydride loses its tm^T^SZiZ^JZ 52?* AS 8 r6SU,t ' the a,te "^ccinic 

the process of the conversion of the a t^Zc^oa^TrZ^t ' S modified durin 9 

thus causing aggregation. P^-p^^TSSfft? is ^3 "an" 9 "*"■ 
comprising an alkenylsuccinic anhydride is used in th« fori J *' ° emu,s,on sizi ng agent 

making process, it can be stored for onfy severe, hou^s T ? SL # 8 " eutral W 

agent in the form of a preliminarily elSed o^ h!^ ,m P° ssib,e to P~vide such a sizing 

emulsified and dispersed with Z Ze 7* SjES '■ h, ^ COncentrati ° n - Th ^ » should be 
addition to this problem in handlnT^^JwSSK S , ' mmed,ately be,ore * a Paper-making. In 
disadvantageous in that it r^rJ^Z^Z^JS^T^ « a,keny,succinic a "nydride is 
aluminum sulfate is used as an adhesion oroSZ «JTV f 9 ^ in an acidic re 9 ion "here 
the completion of the paper-making * ° n ' y 3 P °° r Si2i " 9 effect Mediately after 

— °".y a poor sizing effect 

emulsion sizing agent is fixed on pu.p flbe's as suT^Z e ZT f ^ ^ because ,his 

reacts slowly with the pulp in an acidic reoion FurthermL . T T the 3C,d mh W*) a " d . therefore, 
alkenylsuccinic anhydride into mTZrr^ZT^T ' 9 * me * r<3quired for the ^"version of the 
subsequent reason with JSI^2E^t3!!^ 2J ^ "**" "* and 1,16 
alkenylsuccinic anhydride can be emu sified into th« II ? ed S ' 2,n9 effeCt ' Provided that *e 
sulfate would rapidly proceed and aT a Suit an IlST?"^ ^ the reaCti ° n with aluminum 
acidic region. SUlt " a " excellent s«ang effect might be achieved even in the 

emu^s 8 ^ — «. and. therefore, is difficult to 

concentration and can be sustained inTTwl ? , 9 6 a " emulsion thereof which has a high 
emulsified by a ccnvJ^H^^^^'^^ f a ' kenylSUCCinic ^ 
water in the emulsion and changes into th aTkenWsuSnic ^L k8nyteucc,nic a " h y d « d e reacts with 

cinic acid. Ouring the process J the — ^Te'Te^^ 
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acid, the emulsified state is modified, which makes it impossible to obtain a stable emulsion of the 
alkenylsuccinic acid. That is to say, even though an emulsion containing alkenylsuccinic anhydride having a 
high concentration might be temporarily prepared, said alkenylsuccinic anhydride would react with water in 
the emulsion and change into the alkenylsuccinic acid while simultaneously causing aggregation, precipita- 
5 tion and separation and, therefore, no stable emulsion can be sustained. Thus, it has been thus far 
impossible to give a highly stable emulsion containing an alkenylsuccinic acid in a high concentration. 

SUMMARY OF THE INVENTION 

In view of the foregoing, an object of the present invention is to overcome the disadvantages of the 
above-mentioned saponified alkenylsuccinic acid sizing agents and alkenylsuccinic anhydride emulsion 
sizing agents by providing a novel emulsion sizing agent of an alkenylsuccinic acid which exerts an 
excellent sizing effect immediately after paper-making even at a low addition level in a high temperature 
paper-making process and over a wide pH range and, furthermore, has a high concentration and a good 
storage stability. 

In order to solve the above-mentioned problems and to provide an emulsion sizing agent having the 
excellent properties of an alkenylsuccinic acid, the present inventors have conducted extensive studies. As 
a result, they have successfully found that the use of an amphoteric acrylamide-series polymer as an 
emulsifying dispersant makes it possible to produce an alkenylsuccinic acid emulsion sizing agent having a 
high concentration and a good storage stability, and the emulsion thus obtained has an excellent storage 
stability and exerts a remarkable sizing effect, which can not be achieved by conventional saponified 
alkenylsuccinic acid-series sizing agents, even at a low addition level, in a high temperature paper-making 
process and in an almost neutral pH range. 

Accordingly, the present invention relates to an alkenylsuccinic acid-series emulsion sizing agent, 
wherein the alkenylsuccinic acid emulsion sizing agent has a solid concentration of at least 25% by weight, 
and comprises active components comprising an alkenylsuccinic acid present in an amount of at least 50 
parts by weight, per 100 parts by weight of the total active components in the alkenylsuccinic acid emulsion 
sizing agent; and, wherein the alkenylsuccinic acid is obtained by dispersing a product prepared by reacting 
a branched inner olefin having from 9 to 18 carbon atoms with maleic anhydride in water using an 
amphoteric acrylamide-series polymer. The term "active component", as used herein, means hydrophobic 
components capable of exerting sizing performance exemplified by alkenylsuccinic acids as well as those 
which can be blended therewith such as rosin, rosin derivatives, paraffin wax, tall oil, fatty acids, petroleum 
resins and petroleum hydrocarbons. The term "solid concentration", as used herein, means the ratio of the 
components other than water to the whole composition including water. 

DETAILED DESCRIPTION OF THE INVENTION 

The sizing agent according to the present invention may be produced by any known emulsifying 
techniques such as phase reversal emulsification or by using a homogenizer. By using a high pressure 
40 emulsifier, an alkenylsuccinic acid emulsion having a particularly fine structure and a good stability can be 
obtained. In this case, a composition containing an alkenylsuccinic acid is molten by heating, and both hot 
water and an emulsifying dispersant containing an amphoteric acrylamide-series polymer are added thereto. 
After pre-emulsifying, the mixture is further emulsified in the high pressure emulsifier. The solid concentra- 
tion of the sizing agent is, preferably, at least 25% by weight, more preferably, at least 30% by weight, in 
45 view of transportational cost savings. 

As the alkenylsuccinic acid to be used in the present invention, those prepared by reacting an 
alkenylsuccinic anhydride with an equimolar amount of water may be used. As the alkenylsuccinic 
anhydride, those obtained through an addition reaction between an olefin and maleic anhydride are usable. 
As the olefin to be used therefor, branched inner olefins having from 9 to 18 carbon atoms are preferable, 
so since they can achieve excellent sizing effects. Among these branched inner olefins, propylene or butene 
oligomers are the most preferable since they are not expensive and have excellent sizing effects. In 
addition, it is possible to use an octene dimer. As the propylene oligomers, their tetramer or pentamer are 
preferred. As the butene oligomers, their trimers or tetramers are preferred. Although alkenylsuccinic acids 
obtained from straight-chain olefins are inferior in sizing effect, they may be partly blended with the 
55 alkenylsuccinic acids obtained from branched olefins, so long as the effects of the present invention are not 
deteriorated thereby. 

As the amphoteric acrylamide-series polymer to be used in the present invention, those comprising 
acrylamide and/or methacrylamide as a main monomer together with water-soluble cationic monomer(s) 
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constituting monomers, (a torn 0 lTS bv m J nf . T rS '° n , P K f 0rmance corn P ris ^ as essential 
thereof; (bjfrom 0.1 to 30% by moi of a waterSlubte tl monomer < s > salts 

a 50 to 99.8% by mo, of ecry^L^or^^Z *-* « « '™ 

«r.csr I ~r l : ^s^r::: a those havins a «■» — 

secondary amino group Examoles of a 1!! « h . aV ' n9 3 pnmary amino arou P « a 

(mediate JdSSZS^ZSZiZK EE ami "? T inC ' Ude di ™"* a «hy> 
- j™ --P-LethoL^^ 

~,ic acid. ma,eic acid. 

n ™o2:ZZ\LZZ^T° biC m ° n0merS ^ 38 aCry,ateS a " d ) * cross-linked 

sap^7m-S^^ 

" useXe,r« P-W - the present invention can be 

dispersal Example of the ^Sui^S^l^ Z . em 1 u,sifiers • polymer emulsifying 

alkylbenzenesuffonic acid salte SSSiSS aZ. llr ci* t CaSe , ,' nc,ude: surfactants such as 

sulfate salts, polyoxyethvlene aSK2 J? 1 M « SU " ate SaltS ' Polyethylene alkyl phenyl ether 
a,yl ether ^ZlT^Z^ZZC^ ZZZ Tr TV?*' P0 '^y.ene 
and polyoxyethylene aralkyl pheny. ether phosphates and sart tnereof and t T^ B ' and Salts 
polyoxyethylene alkyl ethers, polyoxyethvlene TJi nhTn, i 1 . ' ' ' 0n ' C surfacta "»s such as 

sorbitan fatty acid esLs and poTyoxy^^ "*» «■«. 

«"^-S£^ C ° nSiS,in9 ° f '^ophi.ic — ers. copo.ymers 

partly or comJ^y Z^Z^Z^J^^^ 0 ^^ ani ° niC < co >PO'y™rs obtained by 
monomers include ^^^^^1^^ * °' hydr ° phi,iC 

acid, while examples St he hydrXb" Lome" ** " d fUmariC 

po-yviny, alcohol is usS ^mt e21fyT^ ** 

disproporflonated rosin, polymeriz^n iSSSj^LtaSST T. rOSinS SUCh as 

OM invention conwrn? ST ZSSTaS.I?^^^''^- *"» a£ "" <" "» 
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The composition ratio of the amphoteric acrylamide-series polymer to the alkenylsuccinic acid ranges, 
preferably, from 0.5 to 20 parts by weight, more preferably, from 1 to 15 parts by weight, per 100 parts by 
weight of the alkenylsuccinic acid. When rosin, rosin derivatives, fatty acids, tall oil, paraffin wax or 
petroleum hydrocarbons are to be blended in addition to the alkenylsuccinic acid, the amphoteric 
5 acrylamide-series polymer may be used in an amount of from 0.5 to 20 parts by weight, preferably, from 1 
to 15 parts by weight, per 100 parts by weight of the total content of the active components in the 
alkenylsuccinic acid emulsion sizing agent. 

Further, denatured products of alkenylsuccinic acids such as alkali metal salts, esters, imides or amides 
may be used in the present invention, though they scarcely contribute to the achievement of the sizing 
io effect. 

Similar to the conventional rosin-series sizing agents, the sizing agent according to the present 
invention may be added at an arbitrary stage before the completion of the paper-making procedure. For 
example, aluminum sulfate is added before or after the addition of the sizing agent of the present invention 
to a pulp slurry during or after the beating step to thereby adjust the slurry to pH 4.0 to 7.0. Thus, the sizing 

75 agent can be fixed on the pulp. During the application, the sizing agent of the present invention may be 
used together with the conventional rosin-series sizing agents, petroleum rosin sizing agents or other sizing 
agents at an arbitrary ratio. 

In the case of inner addition sizing, the sizing agent of the present invention may be added in an 
amount of from 0.01 to 5.0% by weight, preferably, from 0.05 to 3.0% by weight, based on the total weight 

20 of the dry pulp. 

To further illustrate the present invention in greater detail, the following Examples and Comparative 
Examples will be given. However, it is to be understood that the present invention is not restricted thereto. 
Unless otherwise noted, all "parts" given in these examples are by weight. 

25 Preparation of Amphoteric Acrylamide Polymer 

REFERENCE EXAMPLE 1 

In a four-neck separable flask (1 liter) provided with a stirrer, a thermometer, a condenser and an N 2 - 
30 inlet, were weighed 7.8 g (corresponding to 3.8 mol%) of dimethylaminopropylacrylamide. 2.9 g (cor- 
responding to 1 .9 mol%) of maleic acid, 89.3 g (corresponding to 94.4 mol%) of acrylamide and 556 g of 
distilled water. Then, 2.8 g of phosphoric acid was added thereto to thereby adjust the mixture to Ph 4.0. 
After adding 0.04 g of 2-mercaptoethanol and replacing with N 2l the mixture was heated to 70° C under 
stirring. Then, 0.5 g of ammonium persulfate was added and polymerization was thus initiated. The mixture 
35 was maintained at the same temperature for 2 hours. The polymer thus obtained had a viscosity of 8,700 
cps at 25 *C and a solid concentration of 16.6% by weight. When ionic groups in the polymer were 
determined by colloidal titration, it was determined that both cationic and anionic groups had been 
introduced into the polymer at the proper ratios. 

40 REFERENCE EXAMPLE 2 

To the same flask as used in Reference Example 1 were fed 23.6 g (corresponding to 12.3 mol%) of 
dimethylaminopropylacrylamide, 10.8 g (corresponding to 12.2 mol%) of acrylic acid, 65.8 g (corresponding 
to 75.5 mol%) of acrylamide and 561 g of distilled water, followed by performing the same procedure 
45 (including the amount of the catalyst) as described in Reference Example 1 . The polymer thus obtained had 
a viscosity Of 9.600 cps at 25 *C and a solid concentration of 16.7% by weight. When ionic groups in the 
polymer were determined by colloidal titration, it was determined that both cationic and anionic groups had 
been introduced into the polymer at the proper ratios. 

50 REFERENCE EXAMPLE 3 

In the same flask as used in Reference Example 1 were weighed 36.2 g (corresponding to 8.2 mol%) of 
methacryloyloxyethyltrimethylammonium chloride at an active component content of 80%, 10.1 g (cor- 
responding to 8.3 mol%) of acrylic acid, 100.9 g (corresponding to 83.5 mol%) of acrylamide and 825.4 g of 
55 distilled water. Then, 7.2 g of 40% by weight NaOH was added thereto to thereby adjust the mixture to pH 
4.0. After adding 0.07 g of 2-mercaptoethanol and replacing with N 2 , the mixture was heated to 70'C under 
stirring. Then, 0.7 g of ammonium persulfate was added and polymerization was thus initiated. The mixture 
was maintained at the same temperature for 2 hours. The polymer thus obtained had a viscosity of 15,000 
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cps at 25-C and a solid concentration of 15.0% by weight. When ionic groups in the polymer were 

31 titr3tl0n ' * ^ determin6d th3t b ° th Cati0njc an « an ^ ic g-pf had bee" 
introduced into the polymer at the proper ratios. 

s Storage Stability Test 

w» 2 l ^ ?°1 iCnS ? f the a,ken y |succinic acid-series emulsion sizing agents prepared by the methods 
tZSSiSL J 68 1 t0 6 - ^ COmmercial, y avai,able si -"9 a 9 a "« of Comparative Example 1 and the 
w tSSm TTt emU ' Si T Si2inQ a9entS Prepared by the methods describad in Comparat ve 

S-cf The'n ; h « t K-f/T P3 K Cked in 50 9laSS b0ttleS and al,owed t0 stand a * ™m temperature 
(25 C). Then, the stability of each sample was observed with the eye after 1, 7 and 60 days A sample 
having a poor stability suffered from the separation and precipitation of oily matter at the surface Tthe 

2s storaoe 1 T*' ^ Pr ° dUCtS « Com P arativa ^P'** * and 7 were not subjected to 

^ th.s storage stability test since they were not emulsion sizing agents but saponified sizing agents. 

Sizing Effect Test 

a h ^r C tn e r kra H PU,P (LBKP) W3S di ' U,ed W ' tn tap water to a P U, P concentration of 2.5% and beaten with 
a beater to Canadian freeness of about 450 ml. The pulp slurry thus obtained was then diluted with Z 
water at 50 -C to give a 2.0% by weight slurry, and 1.0% by weight, based on the pulp of aluTnum 

ZZZ S ^ZV ret °- ^ c S ' Urry ^ dilUt6d With Water (PH 45 - 50 ' C > to a conceniln o~ 
a , o f n k 9 - T UtS ° f Examp ' eS 1 to 6 and Comparative Examples 1 to 7 were added thereto 

Saper we£nf£ o/mTS tT. ? *" ^ ,0 "° Wed by with a TAPP, standard machTne 

(paper weight 60 g/m*). The moist paper thus obtained was then pressed and dried in a conventional 
manner. The obtained paper was conditioned immediately after drying in a thermo-hygrostet atTtemS 

btockigt s method in accordance with JIS P 8122. 

th. Il^f f hi .9 ner -P H ii P a P er - maki ' 1 9 test, paper samples prepared by adding 0.7% by weight, based on 
the pulp, of aluminum sulfate and adjusting the pH values of the diluting water and paper-making waterto 
6.0 were also evaluated. The sizing agents of Examples 1 to 6 and those of Comparative ExampteTwe e 
used ,n the test 10 days after emu.sifying. On the other hand, the a.keny.succinic anhydride emulsion sSS 
agents of Comparative Examples 3, 4 and 6 were used in the test immediately after emulsify^ Snce theS 
emuSng . "* * SatiS,aCt0ri,y emulsified **S days'S 

EXAMPLE 1 

An alkenylsuccinic anhydride obtained via an addition reaction between a propylene oligomer (average 
ZTL T T ber: . 15) a " d ma,eic anh V ddda wa * ™cted with an equimolar amount of SZ to ZX 
n^T, s a ! ke H nylS " CCm,C f'.- 100 PartS ° f ,hiS alka ny'^ccinic acid was heated to 90'C and 30 partes 
parts of sol,d matter per 100 parts of the alkenylsuccinic acid) of the amphoteric acrylamide-series poly™ 

2-227". ' k ^ 170 ^ ° f h0t W3ter W6re added thereto ' fo,,owad b V fixing NejThe 
tu^ld t AP^r" , waS r h ° m °9 eni2ed b V P assin 9 through a piston type high-pressure emulsifier (manufac* 

I 6 ! A 7t I! C0 ) Under 3 PreSSUre ° f 300 k9/cm2 ™ ce - Tnen - ft wa * rapidly cooled to room 
temperature to thereby g.ve an oil-in-water type emulsion having a total solid content of 35% by weight. 

EXAMPLE 2 

An alkenylsuccinic anhydride obtained via an addition reaction between a propylene oligomer (averaoe 

rtT^llT^ FJ?** W ' th a " aquimo.ar amount of l^JSS 

g.ve an alkenylsuccinic acd. 80 parts of this alkenylsuccinic acid and 20 parts of fumarated rosin (modified 
rosin with fumanc acid) were heated to 90'C and 18 parts (3 parts of solid matter per G^STof ne 

SL^XSTi ? *! "7*** ac ^ mi ^^ ^yr,er of Reference Example 2 and a button 
heated to 90 -Q of 5 parts of polyvinyl alcohol (tradename: Poval PVA-217, manufactured by Kuraray Co 

^"^r 68 . . PO yme ati0m ° a - 1,70 °' d69ree of saponification: 88 mol%) in 147 parts of water were 
added thereto, to lowed by mixing. Next, the obtained mixture was emulsified by stirring in a ZZ^er 
(Mode. TX. manufactured by Tokushu Kika Kogyo K.K.) at 10.000 rpm for 2 minutes to thereby give an oN- 
in-water type emulsion having a total solid content of 40% by weight. 
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EXAMPLE 3 



An alkenylsuccinic anhydride obtained via an addition reaction between a propylene oligomer (average 
carbon atom number: 12) and maleic anhydride was reacted with an equimolar amount of water to thereby 

5 give an alkenylsuccinic acid. 70 parts of this alkenylsuccinic acid was mixed with 30 parts of tall oil 
(tradename: SR-30, manufactured by Harima Chemicals, Inc.) at 70 *C. Then, 47 parts (7 parts of solid 
matter per 100 parts of the active components) of the amphoteric acrylamide-series polymer of Reference 
Example 3 and 176 parts of hot water were added thereto, followed by mixing. Next, the obtained emulsion 
was homogenized by passing through a piston type high-pressure emulsifier (manufactured by APV-Gaulin 

io Co.) under a pressure of 300 kg/cm 2 twice. Then, it was rapidly cooled to room temperature to thereby give 
an oil-in-water type emulsion having a total solid content of 35% by weight. 

EXAMPLE 4 

;5 To 80 parts of an alkenylsuccinic anhydride prepared via an addition reaction of an n-butene oligomer 
(average carbon atom number: 16) with maleic anhydride, was added 20 parts of an aromatic methylene 
resin (tradename: Oligotech 1300, manufactured by Mitsubishi Oil Co., Ltd., average molecular weight: 700) 
at 80 °C. Then, 3 parts of polyoxyethylene (degree of polymerization: 17) nonylphenyl ether phosphate, 2 
parts of polyoxyethylene (degree of polymerization: 4) nonylphenyl ether sulfate ammonium and 30 parts (5 

20 parts of solid matter per 100 parts of the active component) of the amphoteric acrylamide-series polymer of 
Reference Example 1 were further added thereto, followed by mixing. 140 parts of hot water was slowly 
added thereto, and the mixture was subjected to phase reversal emulsification to thereby give an oil-in- 
water type emulsion having a total solid content of 40% by weight. 

25 EXAMPLE 5 

An alkenylsuccinic anhydride obtained via an addition reaction between a propylene oligomer (average 
carbon atom number: 15) and maleic anhydride was reacted with an equimolar amount of water to thereby 
give an alkenylsuccinic acid. 90 parts of this alkenylsuccinic acid and 10 parts of gum rosin were mixed at 

30 80 *C and 67 parts (10 parts of solid matter per 100 parts of the active components) of the amphoteric 
acrylamide-series polymer of Reference Example 3 was added thereto. Further, a solution (heated to 90 
•C) of 3 parts of polyvinyl alcohol having the block copolymerization-type (tradename: Poval PVA-217E, 
manufactured by Kuraray Co., Ltd., degree of polymerization: ca. 1,700, degree of saponification: 88 mol%) 
in 113 parts of water was added thereto, followed by mixing^ Next, the obtained mixture was homogenized 

35 by passing through a piston-type high-pressure emulsifier (manufactured by APV-Gaulin Co.) under a 
pressure of 300 kg/cm 2 twice. Then, it was rapidly cooled to room temperature to thereby give an oil-in- 
water type emulsion having a total solid content of 40% by weight. 

EXAMPLE 6 

40 

An alkenylsuccinic anhydride obtained via an addition reaction between an olefin mixture (1 : 1 parts by 
weight) comprising a propylene oligomer (average carbon atom number: 9) with an n-butene oligomer 
(average carbon atom number: 12) and maleic anhydride was reacted with an equimolar amount of water to 
thereby give an alkenylsuccinic acid. 80 parts of this alkenylsuccinic acid and 20 parts of an aromatic 

45 methylene resin (tradename: Oligotech 1300, manufactured by Mitsubishi Oil Co., Ltd., average molecular 
weight: 700) were mixed at 90 *C and 78 parts (13 parts of solid matter per 100 parts of the active 
components) of the amphoteric acrylamide-series polymer of Reference Example 1 and 200 parts by weight 
of water were added thereto. Next, the obtained mixture was homogenized by passing through a piston type 
high-pressure emulsifier (manufactured by APV-Gaulin Co.) under a pressure of 300 kg/cm 2 twice. Then, it 

so was rapidly cooled to room temperature to thereby give an oil-in-water type emulsion having a total solid 
content of 30% by weight. 

COMPARATIVE EXAMPLE 1 

55 A commercially available emulsion sizing agent (OT-500J, manufactured by Dick Hercules Co.), which 
was prepared by emulsifying components comprising fumarated rosin (modified rosin with fumaric acid) 
with a polymer emulsifying dispersant and had a solid content of 50%, was used. 
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COMPARATIVE EXAMPLE 2 



Chemir^T^T h ava,,ab,e emulsion sizing agent (PF Size 800L, manufactured by Misawa Ceramic 
Chermcal K.K.) which , was prepared by saponifying components comprising maleated rosin (modified Sn 
with male,c anhydride) with sodium hydroxide and had a solid content of 50%, was used 



COMPARATIVE EXAMPLE 3 
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50 



m.nute. Thus, an o.Mn-water type emulsion having a total so.id content of 1% by weight was obtained 
'5 COMPARATIVE EXAMPLE 4 

COMPARATIVE EXAMPLE 5 

COMPARATIVE EXAMPLE 6 
COMPARATIVE EXAMPLE 7 
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Table 1 



Results of Storage Stability Test 




Storage Time (day) 




1 


7 


60 


Ex. 1 


no precipitate 


no precipitate 


trace precipitate 


Ex.2 


do. 


do. 


do. 


Ex. 3 


do. 


do. 


no precipitate 


Ex. 4 


do. 


do. 


do. 


Ex. 5 


do. 


do. 


do. 


Ex. 6 


do. 


do. 


do. 


C.Ex. 1 


no precipitate 


no precipitate 


trace precipitate 


C.Ex. 2 








C.Ex. 3 


much precipitate 


much precipitate 


much precipitate 


C.Ex. 4 


do. 


do. 


do. 


C.Ex. 5 


no precipitate 


no precipitate 


trace precipitate 


C.Ex. 6 


much precipitate 


much precipitate 


much precipitate 


C.Ex. 7 









Table 2 



Results of Sizing Effect Test j 




Stockigt Sizing Degree (sec) 




Aluminum sulfate 1 .0% 


Aluminum sulfate 0.7% 




Water for paper-making (pH 4.5) 


Water for paper-making (pH 6.0) 




Immediately after drying 


After conditioning 


Immediately after drying 


After conditioning 






for 1 day 




for 1 day 


Ex. 1 


20 


20 


13 


14 


Ex. 2 


18 


18 


15 


15 


Ex. 3 


19 


20 


15 


15 


Ex. 4 


19 


19 


14 


15 


Ex. 5 


21 


22 


16 


17 


Ex. 6 


21 


21 


14 


15 


C.Ex. 1 


14 


15 


8 


9 


C.Ex. 2 


4 


8 


2 


5 


C.Ex. 3 


0 


3 


1 


5 


C.Ex. 4 


0 


16 


2 


20 


C.Ex. 5 


6 


7 


5 


5 


C.Ex. 6 


2 


6 


4 


8 


C.Ex. 7 


12 


12 


6 


7 



Compared with conventional alkenylsuccinic anhydride emulsion sizing agents, the alkenylsuccinic acid- 
series emulsion sizing agent of the present invention is excellent in storage stability at a high concentration 
and exhibits an excellent sizing effect immediately after paper-making. Further, compared with saponified 
alkenylsuccinic acid-series sizing agents, the alkenylsuccinic acid-series emulsion sizing agent of the 
present invention suffers from only a slight deterioration in the sizing effect over a wide pH range even in a 
high-temperature paper-making process. 

While the invention has been described in detail and with reference to specific embodiments thereof, it 
will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 
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Claims 



TO 



75 



£72££12tt£tt~£. IMS' * "** — - a *° — 

wsmm 

*• tfzttsszzz? — ■ 38 - — * — ■ - >- — 

methacrylamide. mol% 0f at least one of acrylamide and 

cationic monomer and a sa.t thereof; (b^Tl to^mc % ™ J T^ISTSE 
SSiSL' 83,1 there ° f: ^ (C> ^ 50 t0 " 8 ™' % " - Si on a eTaXide "S 

we,ght of the tota. active components in the a.keny.succinic acid emullon sizing agent ' * 

10. An alkenylsuccinic acid emulsion sizing aoent as claimfiri in ,M a i m o u 

acryiamide-series po.ymer is present in amoun oMromTto 15 oils I 2ST Sa,d * m <> hoteric 
weight of the tota. active components in the a.keny.sucSc acTd It ^ * 

^»pJt7^TJK oTfro^o IS £ - ~ 

we,ght of the tota. active components in the a.keny.succinic acid emu'slon sizin^ agent * * 
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12. An alkenylsuccinic acid emulsion sizing agent as claimed in claim 4, wherein said amphoteric 
acrylamide-series polymer is present in amount of from 1 to 15 parts by weight, per 100 parts by 
weight of the total active components in the alkenylsuccinic acid emulsion sizing agent. 

13. An alkenylsuccinic acid emulsion sizing agent as claimed in claim 5, wherein said water-soluble cationic 
monomer is selected from the group consisting of monomers having a tertiary amino group and a 
quaternary ammonium group, and said water-soluble anionic monomer is selected from the group 
consisting of (meth)acrylic acid, maleic acid, itaconic acid, fumaric acid, citraconic acid and salts 
thereof. 

14. An alkenylsuccinic acid emulsion sizing agent as claimed in claim 1, wherein said amphoteric 
acrylamide-series polymer is contained in an emulsifying dispersant, and said emulsifying dispersant is 
selected from the group consisting of anionic surfactants, nonionic surfactants and polymer emulsifying 
dispersants. 
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